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ABSTRACT 

Objectives: To determine the contribution of progress 
in averting premature deaths to the increase in life 
expectancy and the decline in lifespan variation. 
Design: International comparison of national life table 
data from the Human Mortality Database. 
Setting: 40 developed countries and regions, 
1840-2009. 

Population: Men and women of all ages. 
Main outcome measure: We use two summary 
measures of mortality: life expectancy and life 
disparity. Life disparity is a measure of how much 
lifespans differ among individuals. We define a death 
as premature if postponing it to a later age would 
decrease life disparity. 

Results: In 89 of the 1 70 years from 1 840 to 2009, the 
country with the highest male life expectancy also had 
the lowest male life disparity. This was true in 86 years 
for female life expectancy and disparity. In all years, 
the top several life expectancy leaders were also the 
top life disparity leaders. Although only 38% of deaths 
were premature, fully 84% of the increase in life 
expectancy resulted from averting premature deaths. 
The reduction in life disparity resulted from reductions 
in early-life disparity, that is, disparity caused by 
premature deaths; late-life disparity levels remained 
roughly constant. 

Conclusions: The countries that have been the most 
successful in averting premature deaths have 
consistently been the life expectancy leaders. Greater 
longevity and greater equality of individuals' lifespans 
are not incompatible goals. Countries can achieve both 
by reducing premature deaths. 
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INTRODUCTION 

The increase in life expectancy, from under 
40 years in all areas of the world two centuries 
ago to over 80 years today in many developed 
countries, has fundamentally improved the 
human condition. 1 2 Equally significant and 
closely linked to the increase in life expec- 
tancy has been the reduction in differences 
among individuals in the age at death. 3-6 
Even in the most egalitarian societies before 
the mid-1 9th century, the fate of most 
newborns was to die young, although 



Article focus 

■ We examined the relationship between high life 
expectancy and low life disparity. 

■ We determined the relative importance of 
premature versus late deaths in increasing life 
expectancy and reducing life disparity. 

■ We examined whether policies to increase life 
expectancy were compatible with those to reduce 
lifespan variation. 



Key messages 

■ Most of the gains in life expectancy are the result 
of reducing disparities in how long people live, by 
averting premature mortality. 

■ Progress in reducing death rates for people who 
live longer than average has had little effect on 
life disparity levels and has contributed only 
modestly to life expectancy gains. 

■ The countries that have been most successful at 
reducing premature mortality enjoy the highest 
life expectancies and the greatest equality in 
individuals' lifespans. 

Strengths and limitations 

■ We are the first to examine this issue using 
a large, comparable database of 40 developed 
countries from 1840 to 2009 containing 7056 life 
tables. 

■ Our analysis was limited to countries with data of 
high enough quality to be included in the 
database. 

■ Although this database contains high mortality 
life tables from historic populations, it is 
unknown whether the patterns we observed 
would also be seen in contemporary emerging 
and developing countries. 



a fortunate minority survived to old age. 
Death rates today in health leaders such as 
Japan, Spain and Sweden, imply that three- 
quarters of babies will survive to celebrate 
their 75th birthdays. 2 

The negative correlation between high life 
expectancy and low lifespan variation has 
been investigated for several countries, 
including the USA, 4 " 6 7 England and Wales, 7 
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Life expectancy and disparity 



Sweden 5 and Japan. 6 The correlation is strong, but there 
are discrepancies. Some countries, notably the USA, 
have substantially greater lifespan disparity than might 
be predicted from their high levels of life expectancy. 3-5 
Progress in reducing premature deaths reduces varia- 
tion in lifespans, whereas progress in reducing deaths at 
older ages increases variation in lifespans. A recently- 
developed demographic formula permits ready deter- 
mination of the ages at which deaths are premature. We 
use this new formula and apply it to a large dataset on 
developed countries to gain a deeper understanding of 
the relationship between high life expectancy and low 
lifespan variation. We find that the countries that have 
been the most successful in reducing premature deaths, 
and consequently in reducing lifespan variation, have 
consistently been the life expectancy leaders. 

METHODS 

Our calculations are based on all period life tables of the 
Human Mortality Database (HMD) from 1840 to the 
most recent year available in the data set (7056 life tables 
covering 170 years). This is a freely available database 
with reliable, comparable data covering 40 countries and 
areas (online supplementary table 1 lists the countries or 
regions and years used in the analysis). 

We measure dispersion in age-at-death by the life 
disparity measure, (a technical description is given in 
the online supplementary appendix). 8 9 Life disparity is 
defined as the average remaining life expectancy at the 
ages when death occurs; it is a measure of life years lost 
due to death. The more egalitarian the lifespan distri- 
bution is, the lower the life disparity. In the Swedish 
female life table for 2008, life expectancy reached 
83 years; for those women who survived to age 83, 
remaining life expectancy was 7.5 additional years. 
Hence, a death shortly after birth would contribute 
83 years, whereas a death at age 83 would contribute 
7.5 years. The average of such values over the Swedish 
female population, weighted by the number of deaths at 
each age, gives a life disparity of 9. In 1840, life expec- 
tancy for Swedish women was only 46 and life disparity 
was 24. Over time, as deaths became concentrated at 
later ages, the average gap was reduced between the age 
at which a person died and the remaining lifespans of 
people who survived beyond this age. 

Saving lives (ie, averting deaths) at any age increases 
life expectancy. Lifespan disparity, on the other hand, 
narrows or widens depending on the balance between 
saving lives at 'early' ages, which compresses the distri- 
bution of lifespans, and saving lives at 'late' ages, which 
expands this distribution by increasing the average 
remaining life expectancy of survivors. Separating the 
two is a unique threshold age, a? , which is generally just 
below life expectancy. Henceforth, we refer to deaths 
occurring before the threshold age as 'premature 
deaths', while those occurring after this age are 'late 
deaths'. Thus 'premature deaths' according to our 
definition are defined relative to the mortality level of 



the population. This is in contrast to other definitions 
which use a fixed age, for example, age 65; use of a fixed 
age is problematic over long periods of time. This new 
definition implies that deaths at surprisingly old ages can 
be premature deaths. In 2008 deaths up to age 82 were 
premature deaths for Swedish females (table 1). 



Table 1 Countries and regions in the Human Mortality 
Database 2 used in our analysis, ranked by female life 
expectancy for the latest year available 
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86.4 


9.2 


85.3 


79.6 


10.6 




78.0 


Japan 


(86.3, 86.4) 


(9.1 .9.2) 


(85.3, 85.4) 


(79.6, 79.6) 


(10.6. 10.6) 


(77.9 


78.0) 


ta " 


84.4 


9.3 


83.8 


77.4 


11.4 




76.5 


(84.1, 84.4) 


(9.3. 9.4) 


(83.7. 83.8) 


(77.4. 77.5) 


(11,3. 11.4) 


(76.5 


76.6) 


Switzerland 


84.1 


9.0 


83.2 


79.3 


10.2 




78.0 


(83,9, 84.2) 


(8.9, 9.1) 


(83.1. 83.4) 


(79.2, 79.5) 


(10.1. 10.3) 


(77.9, 


78.3) 


Italy 


84.1 


8.8 


82.9 


78.8 


10.2 




77.3 


(84.0,84.1) 


fS.fi, 8.9/ 


(82.8. 82.9) 


f7fi.fi, 78.9) 


(10.1. 10.2) 


(77.2 


77.3) 


Spain 


84.1 

(84.0, 84.1) 


8.8 

(8.7, 8.8) 


82.9 

(82.9. 83.0) 


77.6 

(77.5. 77.6) 


11.1 

(11.0, 11.1) 


(76.0 


76.0 

76.1) 


Australia 


83.7 


9.3 


82,9 


79.3 


10.6 




78.0 


(83.7, 83,8) 


(9.2, 9,3) 


fS2.fi. 83.0) 


f7SU 79.4) 


(10.5. 10.6) 


(77.9 


78.1) 


Finland 


83.1 


9.1 


82.4 


76.5 


11.2 




75.3 


(83,0, 83.3) 


(9.0, 9,2) 


(82.2, 82.6) 


(76.3, 76.7) 


(11.1, 11.3) 


(75.1. 


75.5) 


Sweden 


83.1 


8,9 


82,2 


79,1 


9.8 




77.9 


(83.0, 83.2) 


fS.fi, 8,9) 


(82.1. 82.3) 


(79.0, 79.2) 


(9. 7, 9.8) 


(77.7, 


78.0/ 


Austria 


83.0 


8.9 


82.1 


77.6 


10.6 




76.6 


(82.9, 83.0) 


(8.8.8.9) 


(82.0, 82.2) 


(77.5. 77.7) 


(10.5. 10.7) 


(76.4 


76.8) 


Norway 


83.0 


9,1 


81.9 


78.3 


10.0 




77.2 


(82.8 ,83.1) 


(9.0. 9.2) 


fS/.7, 82.0) 


(78.2. 78.5) 


(9.9, 10.1) 


(77.0 


77.4) 


Iceland 


83.0 


8.7 


81.9 


79.7 


9.8 




78.2 


(82.5,83.7) 


fS.J. 9.1) 


(81.4. 82.6) 


(79.0, 80.4) 


(9.3. 10.3) 


(77.1 


79.2/ 


Canada 


82.9 


10.0 


81.9 


78.3 


1 1.0 




76.9 


(82.9,83.0) 


(9.9, 10.0) 


(31.8, 82.0) 


(78.3. 78.4) 


(10.9, 11.0) 


(76.8 


77.0) 


Israel 


82.9 


9.2 


81.1 


79.0 


10.9 




77.0 




(82.7,83.0) 


(9.1, 9.3) 


(81.0, 81.3) 


(78.8. 79.2) 


(10.7. 11.0) 


(768 


77.2) 


England & Wales 


82.5 

(82.4, 82.5) 


9.8 

fp.fi, 9.8) 


81.1 

(81.1. 81.2) 


78.3 

(78.3, 78.4) 


10.9 

(10.9. 10.9) 


(76.6 


76.6 

76.7) 


West Germany 


82.4 

(82 4, 82.5) 


8.9 

(8.9, 9.0) 


81.7 

(81.7, 81.8) 


77.5 
(77.5. 77.6) 


10.5 

(10.4. 10.5) 


(76.0 


76.1 

76 1) 


Bast Germany 


82.4 

(82.2, 82.5) 


9.1 

(9.0, 9,1) 


81.2 

(81.1. 81.2) 


76.5 
(76.4. 76.6) 


11.0 
(10.9, 11.1) 


(74.7. 


74.8 

74.9) 


Portugal 


82,4 

(82.4,82.5) 


8.9 

fS.fi, 8.9) 


81.5 

(81.4. 81.6) 


76.4 

(76.3. 76.5) 


11.0 

(10.9, 11.0) 


(75.3 


75.5 

75.6) 


Belgium 


82.3 


9.5 


81.6 


76.9 


10.9 




75.7 


(82.2, 82.4) 


(9.4, 9.5) 


(81.5. 81.7) 


f76.S, 77.0J 


(10.8. 10.9) 


(75.5 


75.8) 


Netherlands 


82.3 


9.6 


80.9 


78.3 


9.8 




76.7 


(82.3, 82.4) 


(9.5, 9.7) 


(80.8, 81.0) 


(78 2. 78.4) 


(9.8,9.9) 


(76.6 


76.8) 


Slovenia 


82.2 


8.9 


81.0 


75.7 


11.0 




73.9 


(82.0, 82.5) 


fS.fi. 9 1) 


(80.7. 81.2) 


(75.5. 76.0) 


(10.8. 11.2) 


(73.5 


74.2) 


Luxembourg 


82.1 


9.2 


81.4 


76.6 


10.0 




76.0 


(81.6, 82.6) 


(8.9. 9.6) 


(80.8, 82.0) 


(76.1. 77.2) 


(9.7, 10.4) 


(75.2, 


76.7/ 


New Zealand non-Maori 


82.1 


9.6 


81.2 


77.8 


10.4 




76.6 


(81,9, 82.3) 


(9.4, 9.7) 


(81.0. 81.4) 


f77.fi, 78.0) 


(10.3. 10.6) 


(76.3 


76.8) 


Taiwan 


82.0 


10.1 


80.5 


75.9 


12.6 




73.7 


(81.9,82.1) 




(80.4, 80.6) 


(75.8, 76.0) 


(12.5. 12.7) 


(73 6 




Ireland 


SI. 9 


9.4 


80,3 


77.3 


10.2 




75.5 


(81.7, 82.1) 


(9.3, 9.6) 


(80.1. 80.6) 


f77.7. 77.4) 


(10.1. 10.4) 


(75.3 


75.8) 


Northern Ireland 


81.3 


9.9 


80.6 


77.2 


11.0 




76.1 


(81.0,81.6) 


(9.7, 10,1) 


(80.3, 80.9) 


(76.9. 77.5) 


(10.8, 11.3) 


(75.7 


76.4) 


Denmark 


80.9 


9.9 


79,4 


76,5 


10.7 




74.9 


(80.8, 81.0) 


(9.8, 10.0) 


(79.2. 79.6) 


(76.3. 76.6) 


(10.6, 10.8) 


(74. 7, 


75.1) 


USA 


80.8 


11.1 


79.8 


75.6 


12.5 




74.5 


(80.7. 80.S) 


(11.0, UJ) 


(79.8. 79.8) 


(75.6. 75.6) 


(12.5. 12.5) 


(74.4 


74.5) 


Chile 


80.7 


10.7 


78.9 


75.0 


12.7 




72.3 


(80.6, 80.8) 


(10.6, 10.8) 


(78.B, 79.0) 


(74.9. 75.1) 


(12.5, 12.8) 


(72.0 


72.5/ 


Scotland 


80.4 


10.3 


78.9 


75.9 


11.6 




74.0 


(80.3. 80.6) 


(10.2. 10.4) 


f7S.7. 79.1) 


f7J.7. 76.0) 


(11.5, 11.7) 


(73.8. 


74.2) 


Czeeh Republic 


80.3 

(80.2, 80.4) 


9.3 

(9.2, 9.4) 


78.9 

(78.8. 79.0) 


74.0 

(73.9, 74.1) 


11.2 

(11.2, 11.3) 


(71.6 


71.7 

71.9/ 


Estonia 


80.0 


9.9 


79.0 


69.7 


12.9 




66.3 


(79.7.80.3) 


(9.6. 10.1) 


(78.8. 79.3) 


(69.4. 70.1) 


(12.7. 13.2) 


(65.8, 


66.9) 


Poland 


79.9 


10.0 


78.9 


71.5 


12.5 




68.7 


(79.8, 80.0) 


(9.9, 10.0) 


f7S.S. 790) 


(71.4, 71.5) 


(12.5, 12.6) 


(68.6, 


68.8/ 


Slovakia 


78.8 


9.8 


77.2 


70,8 


12.2 




67.8 




(78.7, 79.0) 


(9.6. 9.9) 


f77.0, 77.3J 


(70.6, 71.0/ 


(12.1, 12.3) 


(67.6 


, 6S.O7 


Lithuania 


78.6 


10.2 


78.0 


67.5 


13.6 




64,0 


(78.4.78.7) 


(10.1. 10.4) 


f77,S, 78.2) 


(67.3, 67.7/ 


(13.4, 13.7) 


(63.1 


i.64.3) 




78.2 


11.7 


76.5 


73.4 


12.6 




72.0 


Latvia 


78.0 


10.5 


77.5 


68.3 


13.2 




64.8 


(77.8.78.3) 


(10.4. 10.7) 


(77.2. 77.7) 


(68.0. 68.5) 


(13.0, 13.3) 


(64.5 


. 65. 1) 


Hungary 


77.7 


10.7 


76.1 


69.2 


12.9 




65.0 


(77.5. 77.8) 


(10. 7. 10.8) 


(76.0, 76.2) 


(69.0, 69.3/ 


(12.8, 13.0) 


(64.8 


. 65.1) 


Bulgaria 


77.3 


10.1 


76.3 


70.0 


12.6 




67.3 


(77.1.77.4) 


(10.0. 10.2) 


f75./, 76.4) 


(69.9, 70.2/ 


(12.5, 12.7) 


(67.2 


. 67.5) 


Belarus 


76 .1 


10.9 


74.7 


64.5 


13.7 




60.4 


(76.0. 76.3) 


(10.8. 11.0) 


(74.6. 74.9) 


(64.4, 64.7) 


(13.6.13.7) 


(60.2 


. 60.6) 


Russia 


74.2 


11.9 


73.4 


61.8 


15.0 




57.4 


(74.1. 74.2) 


(11.9. 11.9) 


(73.4, 73.5) 


(61.7, 61.8) 


(15.0, 15.1) 


(57.3 


. 57.4) 




73.8 


11.6 


72.9 


62.3 


14.7 




58.0 


(73.7. 73.9) 


(11.6. 11.7) 


(72.8. 72.9) 


(62.2.62.4) 


(14.7. 14.8) 


(57.9 


. 5H.0) 




63.8 


18.2 


72.8 


61.8 


18.2 




69.7 


South Africa 


52.6 


20.7 


60.6 


50.0 


19.8 




56.8 



All other data are from the Human Mortality Database 2011. 
See online supplementary table 1 for latest year available. 
Life expectancy is denoted by e 0 , the threshold age separating 
'premature' from 'late' deaths by a + , and life disparity by e f , with 
95% CIs given in brackets (see supplementary material). 
Information for Eastern European countries is shown in red and for 
the USA in blue. The countries used in our analyses are in regular 
type face. The countries in italics have less reliable data and are 
shown for comparison only; data for these countries comes from 
the WHO database 2006 and were not included in the analyses. 
'Data sources: data for 2006 from WHO, not used in the analysis 
but shown here for comparative purposes. 
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The life disparity measure has the property that it can 
be additively decomposed at any age such that the 
components before and after this age sum to the total 
life disparity. 8 When it is decomposed at the threshold 
age, the components are defined as 'early-life disparity' 
and 'late-life disparity'. 

While it is known that high life expectancy is associ- 
ated with low lifespan variation, we wanted to establish 
whether life expectancy leaders had the most egalitarian 
lifespan distributions. For each sex, year, and for up to 
40 countries depending on the year, we determined the 
male and female record high life expectancy and record 
low life disparity. We calculated how many fewer years of 
life expectancy and additional years of life disparity each 
country experienced compared with the record-holding 
country in that year. 

We next investigated the relative importance of 
premature versus late deaths in determining the rela- 
tionship between high life expectancy and low life 
disparity. To do so, we calculated first the number of 
premature and late deaths as a proportion of all deaths, 
measured by 10-year averages across all countries and 
years. We then compared this to the respective contri- 
butions of averting premature and late deaths to 
increases in life expectancy, 8 9 using a 20-year moving 
average to smooth mortality trends over exceptional 
years of war, pandemics or famine (see the online 
supplementary appendix for a technical description). 

Finally, we ranked countries according to their life 
expectancy and life disparity for the latest year for which 
we had data. 

RESULTS 

Populations with high life expectancy enjoy low life 
disparity. In 89 out of 170 years, holders of record life 
expectancy for males also enjoyed the lowest life 
disparity (figure 1 ) . For females this happened 86 times 
(see online supplementary figure 1). More generally, the 
country with record life expectancy usually had an 
exceptionally low life disparity and vice versa. This is 
remarkable because life expectancy is a measure of the 
average length of life and life disparity is a measure of 
variation among individuals in the length of life. In 
principle, the two measures could be unrelated to each 
other. The set of countries with the highest life expec- 
tancies could be completely different from the set of 
countries with the lowest life disparities, but it turns out 
that the two sets largely overlap. 

The most successful countries increased life expec- 
tancy not because of a general decrease in mortality at all 
ages, but because of a decrease in premature mortality. 
Figure 2 shows that the reduction in life disparity — from 
around 25 years in 1840 to between 9 and 15 years at 
present — is overwhelmingly due to reductions in early- 
life disparity caused by tackling premature mortality. 
Although mortality rates at old ages have come down 
considerably (which might cause one to expect increases 
in late-life disparity) , the shifting of the threshold age to 



Life expectancy and disparity 



so 




o - 



Years below highest life expectancy 

Figure 1 The association between life disparity in a specific 
year and life expectancy in that year for males in 40 countries 
and regions, 1840—2009 (see online supplementary table 1). 
The correlation coefficient between them is 0.77 (95% CI 0.76 
to 0.78). The black triangle represents the USA in 2007; the 
USA had a male life expectancy 3.78 years lower than the 
international record in 2007 and a life disparity 2.8 years 
greater. The brown points denote years after 1950, the orange 
points 1900-1949 and the yellow points 1840-1900. The light 
blue triangles represent countries with the lowest life disparity 
but with a life expectancy below the international record in the 
specific year; the dark blue triangles indicate the life 
expectancy leaders in a given year, with life disparities greater 
than the most egalitarian country in that year. The black point 
at (0,0) marks countries with the lowest life disparity and the 
highest life expectancy. During the 170 years from 1840 to 
2009, 89 holders of record life expectancy also enjoyed the 
lowest life disparity. The equivalent figure for females is 
presented in online supplementary figure 2. 

higher ages has caused late-life disparity to stay roughly 
constant at around or just under 5 years. 

For females since 1840, premature deaths have 
accounted for only 38% of all deaths, but fully 84% of 
the increase in life expectancy resulted from decreases in 
premature deaths (see online supplementary figure 2). 
During this time the threshold age rose considerably, 
rising from 47 for Swedish women in 1840 to 85 for 
Japanese women in 2009. Historically (and today in less 
developed countries), infants, children and younger 
adults suffered most premature deaths. In today's more 
developed countries, premature deaths have shifted 
primarily to older adults in their 60s and 70s. The rise in 
the threshold age is highly correlated with the rise in life 
expectancy: the correlation coefficient is 0.96 for males 
and 0.98 for females. 

Table 1 displays the latest life expectancy, threshold 
age and life disparity calculated for each country. In 
Russia, life expectancy is extraordinarily low and life 
disparity is very high. In the USA, life expectancy is much 
greater than in Russia but short compared to other 
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30 40 50 60 70 80 

life expectancy (years) 

Figure 2 The relationship between total life disparity (red), 
early-life disparity up to the threshold age (blue) and late-life 
disparity after the threshold age (green). The darkest hues 
relate to data from 1950-2009, middle hues 1900-1949 and 
lightest hues 1840—1899. Total disparity is an additive function 
of early-life disparity and late-life disparity. Since 1840 the 
decrease in total life disparity has resulted from reductions in 
early-life disparity. The correlation coefficient between early- 
life disparity and total life disparity is 0.997 (95% CI 0.997 to 
0.997). Late-life disparity has remained remarkably constant at 
about 5 years across a wide range of life expectancies. Hence, 
according to this measure, there has been neither a marked 
compression nor expansion of mortality at advanced ages as 
life expectancy has increased. Data are for females from the 
40 countries and regions of the Human Mortality Database 
(see online supplementary table 1). 

highly developed countries. Females in most Eastern 
European countries, and males in some of them, do 
better than the USA in life disparity and hence face 
more certainty in their lifetimes. In contrast, Japanese 
females are remarkably successful. They hold the record 
for life expectancy, 86.4 years in the life table for 2009. 
Half of deaths occurred after age 88 and the most 
common age of death was 93: deaths up to age 85 were 
premature in the sense that averting such deaths would 
decrease life disparity. 

DISCUSSION 

These findings make clear that the correlation between 
high life expectancy and low lifespan variation is due to 
progress in reducing premature mortality. The countries 
that have the highest life expectancy today are those 
which have been most successful at postponing the 
premature deaths that contribute to early-life disparity. 

In addition to life disparity, several other measures of 
lifespan dispersion have been proposed. 3 4 6 10 We 
analysed the extent to which our findings depend on 
our use of life disparity as our measure of lifespan 
variation. We calculated Pearson correlation coefficients 



between pairs of the more commonly used measures of 
lifespan variation, based on all male and female period 
life tables available from the Human Mortality Database 
(see online supplementary table 1). As shown in online 
supplementary table 2, these measures are highly 
correlated with each other. In particular, the correlation 
of life disparity with the other measures never falls 
below 0.966 for females and 0.940 for males. Hence, life 
disparity can be viewed as a surrogate for the other 
measures. Although the various measures are highly 
correlated, they differ somewhat in their sensitivity to 
deaths at different ages in the lifespan distribution. 4 11 
The use of an alternate measure of lifespan variation 
would result in some changes in the ranking of coun- 
tries with similar life disparity levels, but the high 
correlation between measures implies that such changes 
would be minor. 

Some researchers have examined whether lifespan 
variation above the adult modal age at death has 
changed with increased survivorship. These studies also 
tend to find a gradual decline in later life mortality 
variation. 10 12-14 Exploring the relationship between life 
disparity and compression around the modal age at 
death is a promising avenue for further research. More 
generally, whether expansion or compression of the 
lifespan distribution is observed over time can depend 
on the age range examined. 15 17 While being a life 
expectancy leader is associated with low life disparity 
when the entire lifetime is examined, this relationship 
might not hold for selected age ranges. 

Reducing early-life disparities helps people plan their 
less-uncertain lifetimes. A higher likelihood of surviving 
to old age makes savings more worthwhile, raises the 
value of individual and public investments in education 
and training, and increases the prevalence of long-term 
relationships. Hence, healthy longevity is a prime driver 
of a country's wealth and well-being. 18 While some 
degree of income inequality might create incentives to 
work harder, premature deaths bring little benefit and 

. 19 

impose major costs. 

Moreover, equity in the capability to maintain good 
health is central to any larger concept of societal 
justice. 20 The tenet that everyone should be entitled to 
a long, healthy lifespan has gained support as mortality 
at younger ages has declined. Currently, rates of change 
for adult mortality vary more across countries than those 
for infants and children. 21 In Williams' concept of "fair 
innings", 22 individuals dying early are "cheated", while 
those living beyond a "normal" lifespan are "living on 
borrowed time". Groups and areas with lower socioeco- 
nomic status account for a disproportionate share of 
lifespan variation, 3 4 7 which compounds the inequity of 
premature death. 

If death rates continue to decline, most babies born in 
advanced nations today may live to enjoy their 100th 
birthday. 23 As we celebrate this progress in extending 
lives, it is reasonable to question whether we ought to 
continue aiming for ever longer lives on average or 
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Figure 3 The relationship 
between remaining life expectancy 
at age 15 (e 15 ) and life disparity at 
age 15, according to the year in 
which e-15 was first reached. Up 
until 1960 and for e 15 from 54 to 
59, the pioneers in first attaining 
a level of remaining life 
expectancy did so with higher 
levels of life disparity than the 
laggards. Since 1960 and at 
higher remaining life 
expectancies, the relationships 
between remaining life expectancy 
and life disparity at age 15 are not 
correlated. Ages 15 and over were 
examined to make the results 
comparable to those obtained by 
Smits and Monden. 5 Data are for 
females from the 40 countries and 
regions in the Human Mortality 
Database (see supplementary 
online table 1) 
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should ensure that more individuals avoid premature 
death. Policymakers face a choice of where to target 
healthcare spending. Reducing life disparity would lead 
to health policies that prioritise early mortality and to 
social protection schemes designed to shield vulnerable 
individuals and groups. We are not the first to make this 
argument. Heath poignantly reasoned that if healthcare 
services were serious about reducing health inequality, 
they should direct their attentions to reducing prema- 
ture mortality — even if this meant reducing expensive 
medical treatments for the elderly. 24 The accompanying 
editorial in BMJ proclaimed that "premature deaths 
should be the priority for prevention". 25 

Russia, the USA and other laggards can learn much 
from research on the reasons why various countries 
(including Japan, France, Italy, Spain, Sweden and 
Switzerland) have been more successful in reducing 
premature deaths. The reasons involve healthcare, 
social policies, personal behaviour (especially cigarette 
smoking and alcohol abuse), and the safety and salu- 
briousness of the environment. 26 33 Genetic variation 
plays a modest role in determining variation in how 
long we live 34 35 and cannot account for the major 
declines in life disparity and increases in life expectancy 
or the large differences in life expectancy and disparity 
among countries. 

Smits and Monden 5 recently showed that countries 
achieving some level of life expectancy earlier than 
others did so with higher levels of lifespan variation. 
This led them to conclude that "reducing inequality and 



gaining increases in life expectancy might be alternative 
goals that require different policy measures to be 
achieved". Our results differ because we examine 
differences between countries in lifespan variation for 
each year, whereas they examine differences over time 
in lifespan variation within each country. These 
different set-ups can lead to different conclusions. In 
a study comparing the USA to England and Wales, 
reductions in circulatory diseases were causing most of 
the changes in lifespan variation over time (in each 
country), whereas differences in external mortality 
explained much of the difference in life disparity 
between countries at any given time. 7 As can be seen in 
figure 3, the relationship between being pioneers in life 
expectancy and having high life disparity is weak, espe- 
cially after 1960. We take issue with Smits and Monden's 
conclusion, which our cross-sectional results do not 
support. Over the past 170 years, the country with the 
lowest life disparity most often had the highest life 
expectancy. Even today, the most egalitarian countries 
are all among the longest living. 

The increase in life expectancy is given by the product 
of two factors — life disparity and the rate of progress in 
reducing age-specific death rates. 9 The lower life 
disparity is, the greater is the rate of progress needed to 
achieve an additional year of life expectancy. Conse- 
quently, it might be thought that countries would aim for 
life expectancy increases by maintaining high levels of 
inequality in the lifespan distribution. The opposite is 
true (figure 1). The reason is that the countries with 
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long life expectancy have gained this victory by focusing 
on reductions in premature deaths — and reductions in 
premature deaths reduce life disparity. It is not a ques- 
tion of either long life or low disparity: countries can 
achieve both by averting premature deaths. 
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